Characterization of a model to independently study regression of ventricular hypertrophy.
Although a host of studies catalogue changes that occur with the development of left ventricular hypertrophy (LVH), there is little information about features related solely to LVH regression. This is due, in part, to a lack of animal models to study this question. While traditional models of aortic banding have provided useful information regarding the development of LVH, a similarly effective model is necessary to study mechanisms associated with LVH regression. Minimally invasive transverse arch banding was performed in C57BL6 mice using a slipknot technique. Twenty-eight days later, the band was removed. Carotid Doppler velocity gradients were serially measured to assess the degree of aortic constriction. Echocardiography, histology, electron microscopy, and real-time polymerase chain reaction were used to assess functional, structural, and genetic aspects of hypertrophy. Banding of the transverse arch created the expected increase in aortic velocity and gradient between the left and right carotid artery, which normalized with relief of the constriction. Pressure overload resulted in a robust hypertrophic response as assessed by heart weight/body weight ratios, gross and microscopic histology, transthoracic echocardiography, electron microscopy, and hypertrophy gene expression. These markers were reversed within 1 week following debanding and were maintained for up to 4 weeks. Mortality rate for the cumulative procedure was 5% over a 2-month period. These results demonstrate a safe, effective, and reproducible method of promoting LVH regression-avoiding the need for endotracheal intubation, mechanical ventilation, and a second invasive surgery to remove the constriction. The simplicity of this technique combined with the well-known advantages of using the mouse species makes this model both unique and relevant. Ultimately, this model will facilitate focused study of independent mechanisms involved with LVH regression.